IT HAS BEEN ARGUED that the vectorcardiogram should yield no more information than a standard 12-lead electrocardiogram. Yet many authors, including Wolff," 2 Burch,3-5 Scherlis and Grishman6 and Milnor,7 employing different lead systems, have published data indicating that the vectorcardiogram may demonstrate abnormalities not apparent in the electrocardiogram.
Of a total of 2,545 vectorcardiograms recorded over a 2-year period in patients hospitalized at the Peter Bent Brigham Hospital 368 fulfilled the criteria, to be described below, for the diagnosis of myocardial infarction. Sixty-seven of these patients were subsequently examined post mortem. The 368 recordings fell into two groups, one in which the Grishman cube8 (161 cases) was employed, the other in which the corrected lead system of Frank9 (207 cases) was used. This communication will deal exclusively with the results obtained by the former technic. Based upon the results of a correlation between anatomic and vectorcardiographic findings, a division into distinct groups of vectorcardiographic patterns was established and these were expressed in numerical values. In addition an evaluation was made of the accuracy of the vectorcardiogram recorded by the cube From It has been stated that the older vectorcardiographic technics including the Grishman cube, are subject to distorting influences similar to those that affect the 12-lead electrocardiogram. These include variations in body build and dipole position resulting in differences in magnitude and direction of the effective lead axes from patient to patient.10' 11 Consequently a statistical analysis similar to that applied to the results obtained with the Frank system9 could not be carried out. Despite these disadvantages of the cube system this material is presented because of the availability of this series of autopsied cases and the continued use of this system in many laboratories.
The modern concepts of vectorcardiography depend upon the visualization of the process of depolarization of the heart as a spatial phenomenon. Although the results of this study would most accurately have been expressed in a mathematical formulation involving spatial coordinates or spatial models they are, we think, most practically communicated to and comprehended by the non-mathematical reader when expressed as the projection of these spatial forces upon two or three mutually perpendicular planes,. An abnormal spatial vector may be best appreciated in its projection in an abnormal direction upon a particular plane; however, at the same time, the direction of this abnormal spatial vector may be projected upon another plane as if it still were within normal limits. Conse-VECTORCARDIOGRAM IN MYOCARDIAL INFARCTION quently the abnormality in its projection upon one or two planes would suffice to characterize it as abnormal in space. In these studies the magnitude of vectors was not measured. Accordingly wherever the word "vector" is used without qualification, it indicates its direction only.
Methods and Materials All of the autopsy material in this study was analysed in the Department of Pathology and reviewed by a senior pathologist. Routine transverse sections were made through the heart ("bread loafing") and the gross areas of fibrosis and infarction carefully mapped. In addition, a detailed drawing of the state of the coronary system was prepared. Microscopic sections were made of the heart muscle at these sites. No injection studies were done.
The majority of the postmortem examinations were performed within 2 weeks of the recording of the vectoreardiogram and the electrocardiogram.
In about half of the remaining cases the interval varied from 1 to 2 months. The remainder were included in the tabulations only if there was no clinical evidence for subsequent infarction. The material of this study fell into three categories:
Group A: Forty-three individuals, who were eventually examined post mortem. In these the diagnosis of myocardial infarction was indubitable.
Group B: Seventy-three patients (not autopsied) in whom the existence of myocardial infaretion may be regarded as probable. These individuals gave a classical history of severe substernal constricting pain lasting 1 hour or more and demonstrated at least one of the following:
I. The development of significant elevation of the RS-T segment which subsequently subsided entirely.
II. The development of abnormal Q waves in patients not previously exhibiting them. Depending upon the topography of the infarct, the following electrocardiographic criteria had to be met:
1. In the instance of anteroseptal infamrction. QS complexes in leads V1, V2, and V3 or QS complexes in leads V1 and V2 and qR or QR complexes in lead V3, in the absence of left ventricular hypertrophy or left bundle-branch block.
2. In anterolateral infarction, QR complexes in leads V5 and Va6 provided that the Q waves in these leads measured at least 0.03 second in duration. (4) 269 (10) 286 (22) 308 (6) anterolateral infarction. Therefore, when the initial part of the loop does not rotate in the expected counterelockwise direction, while the remainder of the loop is quite characteristic of anteroseptal infaret, the possibility of infaretion involving contiguous areas, especially the apical or anterolateral regions, should be considered.
This was even more clearly demonstrated by the findings in the sagittal plane (table  1B) , where clockwise rotation of the QRS loop was found in six of the 13 fig. 6 ). In the remaining three cases the loop had a peculiar appearance in that it rotated in a counterclockwise direction to the left for a small portion of its sweep, then continued its counterclockwise course, placing the bulk of the loop to the right of and anterior to the nullpoint (table 2) . Again a rather close correlation between the values observed in those cases examined post mortem and the nonautopsied cases was observed. Thus the hallmark of the QRS loop in anterolateral infarction was clockwise rotation in the horizontal plane with a marked rightward direction of the 0.01-and 0.02-second vectors.
The differentiation between anterolateral infarct on the one hand and anteroseptal infarction with clockwise rotation in the hori- demonstrated post morteni or by vectorcardiographic criteria in the diaphragmatic or lateral aspects of the heart. In the horizontal plane most showed the greater bulk (more than 60 per cent) of the QRS loop to be located anterior to the 0°-to-180°line. Counterclockwise rotation occurred in this plane in seven of the nine autopsied cases; the direction of their 0.03-second vector was at 300, and of the 0.04-second vector at 14°. Similar rotation and similar direction of the 0.03-(32°) and 0.04-second vectors (90) was found iM 11 of the 13 non-autopsied cases.
Discussion
Findings at Postmortem Examination One of the most significant findings in the autopsied cases was the infrequency of infarcts involving a single topographic area. Of the 43 cases examined post mortem only 16 showed such a discrete infarct; 19 
